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(54) Title: PUNCTUM PLUG 



(57) Abstract: A punctum plug includes a body portion having a nose and rim portions which meet at an angle which facilitates 
Q both insertion and retention. In addition, the shaft of the plug includes a circumferential groove level with the lop of the body which 
increases flexibility between the shaft and body of the plug. Furthermore, the groove locates the pivot point of the rim of the body 
radially inward which increases the flexibility of the rim. 
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PUNCTUM PLUG 

This application is a continuation-in-part of U.S. Serial No. 10/443,298, filed May 22, 
2003, which is hereby incorporated by reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates broadly to prostheses and devices for use therewith. This 
invention particularly relates to ophthalmologic prostheses, and more particularly to medical 
canalicular inserts such as punctum plugs, and inserters therefor. 

2. State of the Art 

The surface of the eye and the inner surface of the eyelid are moisturized by tears 
constantly produced by glands around the eye. A tiny hole, known as the lacrimal punctum, 
located at the medial margin of each upper and lower lid margin drains the tears away through 
ducts for proper circulation. 

A variety of eye problems are related to an insufficient volume of tears on the surface 
of the eyes. The most common is keratoconjunctivitis sicca, also known as dry eye syndrome. 
A common cause for the insufficient tear volume is the drainage of tear fluid through the 
punctal opening, the lacrimal duct, and into the nasal passage, thereby removing the fluid from 
where it is needed at the eye surface. Contact lens wearers particularly suffer when there is a 
lack of tear volume. In addition, dry eye is a component of various ocular surface diseases 
such as corneal ulcers, conjunctivitis, pterygium, blepharitis, keratitis, red lid margins, 
recurrent corneal erosion, filamentary keratitis and other external eye diseases. 

A number of methods for closing the punctal opening have been used to prevent dry 
eye, including suturing, laser sealing, and plugging. Plugging with a punctum plug is the least 
severe solution, is relatively inexpensive, and is being performed with increasing frequency. 
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In addition, puncturn plugs may be useful in decreasing contact lens intolerance, for 
increasing retention/ enhancement of ocular medications on the eye, for maintenance of ocular 
flora, for punctal stenosis, and to enhance healing and comfort after surgery. 

A puncturn plug typically includes an elongate shaft having a proximal end and a distal 
end, a head at the proximal end of the shaft, and a relatively larger body at the distal end of the 
shaft for occluding a lacrimal puncturn. The plug is usually provided with a proximal axial 
bore for receiving an insertion tool. In the current puncturn plug insertion procedure, the 
sphincter muscle about the punctal opening is dilated with a dilator and an insertion tool, on 
which the plug is mounted, is used to maneuver the plug towards the dilated puncturn. Force is 
then applied to the insertion tool to move the body of the plug through the punctal opening, the 
muscles of the punctal ring, and into the vertical puncturn of the lacrimal canaliculus until the 
plug is fully inserted. The plug is fully inserted when the head seats against the tissue at the 
punctal opening and the body seats within the lacrimal puncturn and vertical canaliculus so as 
to block the passage of tear fluid into the puncturn and thereby retain tear fluid at the surface of 
the eye. 

Once the plug is fully inserted in the puncturn, the insertion tool is decoupled from the 
plug and withdrawn. The insertion tools can be categorized as passive or active. Passive tools 
have no moving parts, while active tools are actuated to move a plug mount portion of the tool 
relative to the plug in order to disengage the plug mount from the plug. 

Prior art passive tools generally comprise a cylindrical wire element coupled to a 
relatively larger handle element. The insertion tool is removed from the plug by wiggling the 
inserter relative to the plug or while stabilizing the plug with forceps and applying a 
withdrawal force to the tool until the plug and tool are decoupled. Such insertion tools are 
disclosed in U.S. Pat. Nos. D295,445, 3,949,750, and 5,283,063, all to Freeman, 4,915,684 to 
MacKeen, 5,423,777 to Tajiri, and 5,723,005 to Herrick. While such tools are inexpensive to 
manufacture, they provide less than desirable control for release of the . plug. In fact, the 
wiggling motion required to disengage the tool from the plug may inadvertently remove the 
plug from the puncturn or relocate the plug to a less desirable portion of the punctal anatomy. 
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The more complex active insertion tools, when actuated, provide a single instrument 
which applies relative forces to the plug and the tool, e.g. by stabilizing the plug and 
withdrawing the inserter or by stabilizing the inserter and advancing the plug off the inserter. 
An exemplar active insertion tool is shown in U.S. Pat. No. 5,741,292 to Mendius. That tool 
includes a cylindrical body having an elongated button arranged longitudinally along the body. 
The button includes a slidable end and a fixed end positioned between the slidable end and a 
plug mounting end. The button has an outwardly bowing inner surface spaced from the body 
such that when the button is pressed toward the body, the slidable end slides away from the 
plug mounting end. A wire is fixedly attached to the slidable end of the burton, and slidably 
extends within the body and protrudes out of the plug mounting end. A punctum plug is 
attached to the protruding end of the wire. When the button is depressed, the wire is retracted 
to release the plug. 

Another active tool is provided by FCI Ophthalrnics of Marshfield Hills, MA with its 
Ready-Set™ punctum plug system. The insertion tool is generally similar to the device 
described in U.S. Pat. No. 5,741,292, but includes a two-sided releasing mechanism with 
handles located on diametrically opposite sides of the body. When the hajndles are pressed 
toward each other, the plug mounting end of the tool moves relative to the wire and forces the 
plug off the wire, thereby dislodging the plug from the mount. 

While the tools described in U.S. Pat. No. 5,741,292 and available from FCI 
Ophthalrnics are effective for punctum plug insertion, such tools are significantly more 
expensive to manufacture than the passive tools. Moreover, as the active tools include moving 
parts, they can be more prone to malfunction than the passive tools. 

Furthermore, in current plug implantation systems, it is not uncommoa for plugs which are 
inappropriately sized for a particular punctum to be implanted. For example, punctal dilation 
tends to permit plugs that are too large for a particular punctum to be inserted therein. Then, 
once the punctal opening reassumes its natural size, the plug may cause irritation to the 
recipient. In addition, the stress of a plug too large for the particular punctum may undesirably 
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permanently stretch the punctal anatomy. In addition, it is not uncommon for plugs which are 
too small to be inserted into a punctum and released from either an active insertion tool (by 
actuation) or a passive insertion tool (e.g., by stabilizing the plug head with a tool and wiggling 
the instrument away from the plug). If a plug is too small for the punctum into which it is 
implanted, it will likely be prematurely extruded, often within days of implantation. Thus, 
without specifically gauging the size of the punctum prior to insertion, none of the prior art 
systems provide a desirable way of releasing a plug which is appropriately sized for a given 
punctum. 

SUMMARY OF THE INVENTION 

It is therefore an object of the invention to provide a punctum plug system including an 
inexpensively manufactured insertion tool which is controllably released from a punctum plug 
mounted thereon. 

It is another object of the invention to provide a punctum plug system wherein the 
insertion tool requires no user actuation to be released from a plug once the plug is inserted 
within the punctum. 

It is another object of the invention to provide a punctum plug system which is self- 
gauging such that the plug is automatically released from an insertion tool when provided in a 
punctum of an appropriate size for the plug, but retained on the insertion tool if the punctum is 
too large. 

It is a further object of the invention to provide a punctum plug system wherein the 
plug does not require dilation of the punctum opening prior to insertion. 

It is an additional object of the invention to provide a punctum plug system wherein the 
plug is comfortable to a recipient patient. 
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In accord with these objects, which will be discussed in detail below, a punctum plug 
system is provided including a punctum plug and an insertion tool for inserting the plug into a 
punctum. The plug includes a head, a shaft, and a body, and an axial bore defined through the 
head and at least a portion of the shaft, and preferably also a portion of the body. In various 
embodiments of the invention, the shape of the bore is a stepped cylinder, a cylinder having a 
tapered end, or a combination thereof. Where the bore includes a single step, the tip of the 
insertion tool preferably includes a diameter corresponding to the smaller of the bore 
diameters. Where the bore is cylindrical and tapered, the tool tip is dimensioned to engage the 
bore preferably only at the tapered portion, and not at the cylindrical portion. Where the bore 
is tapered via multiple steps of decreasing diameters, the tip of the tool also includes multiple 
steps preferably corresponding in dimension to all but the largest step. Thus, in each 
embodiment, a relatively proximal portion of the tip of the tool (toward the head of the plug) 
extends within a relatively larger diameter cylindrical portion of the bore but does not 
frictionally engage such portion, and a relatively distal portion of the tip of the tool (toward the 
tip of the body of the plug) frictionally engages the plug. While the length of engagement 
between the tool tip and the bore of the plug is relatively shorter than prior art plugs in which 
the tool tip engages the entire length of the bore, the engagement is relatively deep within the 
plug, thereby limiting lateral movement of the plug on the tool tip and providing a stable 
mount for the plug. Moreover, the length of frictional engagement between the tip and the 
plug is preferably optimized such that once the plug is inserted into a punctum for which the 
- plug is appropriately sized, the insertion tool may be removed simply by withdrawal of the 
tool, without wiggling the tool or stabilizing the plug with a second instrument, such as a 
forceps. 

In addition, the outer surface of the body preferably includes a narrow taper to facilitate 
insertion, potentially without requiring prior dilation. 

Furthermore, in a preferred embodiment, the shaft is preferably cylindrical, so that the 
punctal sphincter muscle will have limited contact with the shaft and thus the muscle will not 
be under constant tension. This configuration between the plug and the anatomy facilitates 
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comfort to certain patients with respect to the implanted plug. The plug is retained within the 
punctum with a relatively large shelf at the interface between shaft and the body. 

Additional objects and advantages of the invention will become apparent to those 
skilled in the art upon reference to the detailed description taken in conjunction with the 
provided figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an exploded side elevation view of a first embodiment of a punctum plug 
system showing a punctum plug, having an axial bore shown in broken lines, and a distal end 
of an insertion tool according to the invention; 

Fig. 2 is a side elevation of the first embodiment of the insertion tool; 

Fig. 3 is an assembled side elevation view of the first embodiment of the punctum plug 
system; , 

Fig. 4 is a schematic anatomical section view illustrating a plug according to the 
invention seated within a lacrimal punctum; 

Fig. 5 is an exploded side elevation view of a second embodiment of a punctum plug 
system, showing a punctum plug, having an axial bore shown in broken lines, and a distal end 
of an insertion tool according to the invention; 

Fig. 6 is an assembled side elevation view of the second embodiment of the punctum 
plug system; 

Fig. 7 is an exploded side elevation view of a third embodiment of a punctum plug 
system, showing a punctum plug, having an axial bore shown in broken lines, and a distal end 
of an insertion tool according to the invention; 
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Fig. 8 is an assembled side elevation view of the third embodiment of the punctum plug 

system; 

Fig. 9 is a side elevation view of a fourth embodiment of a punctum plug for use in a 
punctum plug system according to the invention; 

Fig. 10 is a longitudinal section view of the punctum plixg of Fig. 9; 

Fig. 1 1 is a side elevation view of a fifth embodiment of a punctum plug for use in a 
punctum plug system according to the invention; 

Fig. 12 is a side elevation view of the fifth embodiment of the punctum plug illustrating 
the flexibility between the shaft and body provided by the circumferential groove about the 
shaft at the height of the top of the body of the plug; and 

Fig. 13 is a side elevation view of the fifth embodiment of the punctum plug illustrating 
the flexibility of the body rim as a result of the combined angle body and the circumferential 
groove about the shaft at the height of the top of the body of the plug. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Turning now to Fig. 1, a first embodiment of a punctum plug system 10 according to 
the invention is shown. The system 10 includes a punctum plug 12 and an insertion tool 14 
particularly adapted for use with the plug, as described in detail below. 

The punctum plug 12 includes a head 20, a shaft 22, and a substantially solid body 24. 
The head 20 is an annular lip substantially wider than the shaft 22 and has sufficient structural 
stiffness to function as a stop to prevent movement of head 20 through the punctum when the 
plug 12 is subject to appropriate insertion forces. In a preferred embodiment, the head 20 has a 
frustoconical lower surface 26 that is preferably designed to have a low profile within the 
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punctum to minimize any potential irritation of the eye, as described in U.S. Pat. No. 6,027,470 
which is incorporated by reference herein in its entirety. According to a preferred aspect of the 
plug 12, the shaft 22 is substantially cylindrical. The transition from the shaft 22 to the body 
24 defines a relatively large shelf 28 at the proximal surface of the body 24. The body 24 
includes a tip 30 and from the tip rearward the cone of the body defines a relatively narrow 
angle taper, for example, between 50° and 60°, and most preferably approximately 54°, so as 
to facilitate insertion of the plug into the punctal opening even without prior dilation of the 
punctal sphincter muscle. 

An axial bore 32 is defined through the head 20, the shaft 22 and a portion of the body 
24. According to the first embodiment of the invention, the bore 32, in a natural unstressed 
state, includes a proximal cylindrical portion 34 having a first diameter and a relatively 
distal frustoconical portion 36 which tapers to a smaller second diameter <t) 2 . In one preferred, 
but exemplar embodiment, <j>i = 0.315 mm (0.0124 inch), $ 2 = 0.127 mm (0.005 inch), the 
length of portion 36 is .0533 mm (0.021 inch), and the angle a of the taper relative to the 
vertical is preferably approximately 20°. 

The plug is preferably made from medical grade silicone (Shore 50A), or some other 
soft, low Durometer biocompatible material such as polytetrafluoroethylene (PTFE), 
hydroxyethylmethacrylate (HEMA), or polymethylmethacrylate (PMMA) by, for example, 
injection molding, cast molding, or transfer molding. 

Referring now to Figs. 1 and 2, the insertion tool 14 of the system 1 0 includes a handle 
portion 40, a frustoconical transition portion 42, and a plug mount 44. The tool 14, including 
the plug mount 44, is preferably machined from polyvinylchloride. Alternatively, it could also 
be a combination of a plastic handle and a metal pin which defines the plug mount 44, or 
entirely from metal The plug mount 44 includes a cylindrical portion 46 having a diameter (j> 3 
smaller than diameter §\ of the bore, and a tapered tip 48 which has a terminal diameter <j>4 
smaller than diameter <t>3 but larger than diameter <j> 2 . In a preferred exemplar embodiment, & 
= 0.250 mm (0.00985 inch) and (j) 4 = 0.165 mm (0.007 inch), and the tapered tip is 
approximately 0.305 mm (0.012 inch) in length. The tip 48 is substantially frustoconical and 
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defines a taper angle |3 preferably less than angle a y e.g. preferably by approximately 10° to 
17°. The relation of taper angles a and [3, and the specific preferred materials (silicone for the 
plug and PVC for the plug mount) provide a desirable frictional engagement between the tip 
48 and the plug 12, and thus the angles may be varied to alter the force required to disengage 
the tip 48 from within the bore 32. In addition, the length of the tapered tip 48 is preferably 
shorter than the length of the tapered portion 36 of the bore 32 of the plug 12. 

Referring now to Fig. 3, the plug 12 is shown mounted on the plug mount 44 of the 
insertion tool 14. It is seen that only the tip 48 of the plug mount 44 contacts the plug within 
the bore 32 and only at the tapered portion 36 of the bore. However, the contact between the 
tip 48 and the tapered portion 36 of the bore 32 provides effective frictional engagement to 
retain the plug 12 on the insertion tool 14 until the plug is inserted into the punctal opening. 
While the engagement between the tip and the bore is limited to a relatively shorter length of 
the tip (substantially shorter than prior art plug/insertion tool systems in which the tool tip 
engages the entire length of the bore), the engagement is relatively deep within the plug 12 and 
at or close to the center of mass of the plug. It is noted that the plug bore 32 extends distally of 
the location of contact by the plug mount 44, but that the relative dimensions of the bore 32 
and mount 44 limit extension of the mount to the center of mass. Lateral movement of the 
plug 12 on the plug mount 44 is limited by contact of the side walls of the plug about the bore 
against the cylindrical portion 46 of the plug mount 44. As such, the plug 12 is stably mounted 
on the plug mount 44 until release is desired. 

Referring to Figs. 3 and 4, as mentioned above, the relatively narrow angle of the 
frustoconical body 24 of the plug 12 is designed for insertion without prior dilation of the 
punctal ring 50 (or punctal sphincter muscle). Moreover, the plug is preferably adapted in 
structure to be self-gauging or self-sizing. That is, the plug, without dilation and undue force, 
will not enter the opening 52 of a punctum 54 too small for the plug. Further, the plug 12 will 
enter a punctum too large for the plug, but the contact of the shelf 28 against the canalicular 
wall 56 just below the punctal ring 50 will fail to present a sufficient resistance against the 
frictional engagement between the above described plug mount 44 and the plug 12 (Fig. 3) 
when the insertion tool is moved in a direction away from the punctum. Thus, the plug will be 
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retained on the plug mount and be withdrawn from the punctum. If the plug is appropriately 
sized for the punctum, the canalicular wall 56 just below the punctal ring 50 will provide 
sufficient resistance to the shelf 28 of the body 24 of the plug 12 to overcome the frictional 
engagement between the plug mount and plug such that the insertion tool can be removed from 
the plug by simply withdrawing the tool in a direction away from the punctum, without 
wiggling the tool or stabilizing the plug with a second instrument, such as a forceps. 

Once inserted, the punctal ring has limited stressful contact with the shaft and thus the 
punctal ring will not be under constant tension. This configuration between the plug and the 
anatomy facilitates comfort to certain patients with respect to the implanted plug. 

Turning now to Figs. 5 and 6, a second embodiment of a plug system 1 1 0, substantially 
similar to the first embodiment (with like parts having reference numerals incremented by 100 
relative thereto) is shown. The bore 1 32 of the plug 1 12 is stepped, defining a proximal 
cylindrical portion 134 of a first diameter <J>i and an adjacent relatively distal cylindrical portion 
136 of a smaller second diameter § 2 - The inserter 1 14 includes a cylindrical plug mount 144 
preferably having a substantially constant diameter <J)3. Diameter (j>3 is set to provide frictional 
engagement of the plug mount 144 within the distal portion 136 of the bore (at diameter (t> 2 ) 5 
but is sufficiently smaller than diameter (j>i to prevent engagement with the proximal 
cylindrical portion 134 of the bore 132. In accord with one example, <j)i = 0.203 mm (0.008 
inch), $2= 0.178 mm (0.007 inch), and <J) 3 = 0.178 mm (0.007 inch). Further in accord with the 
example, the full length of bore 132 is 1.041 mm (0.041 inch), the length of portion 134 is 
0.884 mm (0.0348 inch), the length of bore portion 136 is 0.157 mm (0.0062 inch), and the 
length of the plug mount 144 is 1.168 mm (0.046 inch). That is, for a desirable frictional 
engagement, the length of bore portion 136 is preferably approximately fifteen percent (15%) 
the total length of the bore 132, and § 2 and <J> 3 are preferably approximately the same. 

Referring now to Figs. 7 and 8, a third embodiment of a plug system 210, substantially 
similar to the first embodiment (with like parts having reference numerals incremented by 200 
relative thereto) is shown. The bore 232 of the plug 212 includes a plurality of stepped 
portions, such as a relatively large proximal portion 234 and five stepped portions 236a, 236b, 
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236c, 236d, 236e, each in successively decreasing diameter. The inserter 214 includes a 
cylindrical plug mount 244 having an elongate cylindrical portion 246 and a stepped tip 248 
with portions 248a 5 248b, 248c, 248d, each in successively decreasing diameter. The 
diameters of the portion 246 and stepped portions 248a, 248b, 248c, 248d are sized to provide 
a desirable frictional engagement of the plug mount 244 within portions 236a, 236b, 236c, 
236d, 236e of the bore, while preventing frictional engagement between the plug mount 244 
and the proximal portion 234 of the bore 232. 

Turning now to Figs. 9 and 10, another embodiment of the plug 312 is shown. The 
plug 312 has a bore 332 provided with any of the bore shapes described above, or variations 
thereof. In distinction from the above described plugs, the shaft 322 of the plug includes a 
cylindrical portion 360 and a portion 362 which tapers toward the head 320 of the plug. This 
shape increases contact of the shaft 322 against the punctal ring 50 (Fig. 4), and draws the plug 
down into the vertical punctum to facilitate retention. In addition, the shaft 322 is provided 
with a circumferential groove 364 at or directly adjacent the body 324; i.e., with the base of the 
groove at the same level as the top of the body, but not involving the body. A groove 364 at 
this location effectively increases flexibility between the shaft 322 and body 324 for improved 
anatomical fit. Either of these modifications may be provided to any of the previously 
described plugs or any other plugs which are within the scope of the invention. 

Turning now to Figs. 1 1 through 13, another embodiment of the plug 412, substantially 
similar to plug 312, is shown. The plug 412 has a bore (not shown) provided with any of the 
bore shapes previously described. The body 424 of the plug includes a preferably truncated 
nose portion 470 and a rim portion 472, with an angle y between the nose and rim portions. 
This design permits the use of a relatively sharper nose portion 470 (defining an acute angle) to 
facilitate insertion into the puncta and a relatively larger diameter D for the rim portion 472 
(defining an obtuse angle) over a relatively short body to facilitate retention in situ. The larger 
diameter D permits fewer sizes of plugs to service the variety of punctal diameters. A 
preferred angle of the nose portion 470 relative to the longitudinal axis A is approximately 28° 
(defining acute angle 56°), a preferred angle at the rim portion 472 relative to the longitudinal 
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axis A is approximately 53° (defining obtuse angle 106°), and a preferred angle y is 
approximately 26°. 

As in the prior embodiment, the plug 412 has a circumferential rounded groove 464 
about the shaft 422 at the juncture between the shaft 422 and body 424 and preferably level 
with the top 474 of the body to increase flexibility between the shaft 422 and body 424. In 
addition, the upper edge 476 of the groove 464 extends into a conical surface which increases 
the permissible degree of flexion between the body 424 and shaft 422. Unlike other plugs 
which are structured to flex (see, e.g., U.S. Pat. No. 6,082,362 to Webb which flexes like an 
accordion along the shaft of the plug), the plug 412 flexes specifically at the groove 464 like a 
universal joint (Fig. 12). The flexion at this location permits the plug 412 to better 
accommodate the anatomy. 

Referring to Fig. 13, the circumferential groove 464 defines an undercut at which the 
rim portion 472 can flex or compress during plug insertion. The undercut moves the pivot 
point 478 of the rim radially inward (relative to the outer surface of the shaft) away from the 
point of contact 480 with the anatomy compared to other plugs, thereby permitting the rim 472 
to have increased flexibility during insertion as shown by arrow 482 so that a rim of relatively 
large diameter can be placed through a relatively smaller punctal opening and conform to the 
anatomy to retain the plug. 

Each embodiment of the system provides a desirable frictional engagement whereby, if 
the plug is appropriately sized for the punctum, the canalicular wall will provide sufficient 
resistance to the plug to overcome the frictional engagement between the plug mount and plug 
such that the passive insertion tool can be removed from the plug by simply withdrawing the 
tool in a direction away from the punctum, without wiggling the tool or stabilizing the plug 
with a second instrument. This is in contrast to prior art systems which generally require some 
physician-provided stabilization to the plug during tool removal or require excessive wiggling 
or other non-longitudinal movement of the tool relative to the plug to withdraw the plug from 
the tool without relocating or removing the plug. 
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Furthermore, various features of certain plugs may be used in plugs having standard 
axial bores. As stated with respect to Figs. 11-13, a punctum plug having a body portion with 
nose and rim portions meeting at an angle facilitates both insertion and retention. In addition, 
providing the shaft of the plug with a circumferential groove level with the top of the body 
increases flexibility between the shaft and body of the plug. Furthermore, the groove locates 
the pivot point of the rim of the body radially inward increases the flexibility of the rim. Each 
of the features can be used in plugs regardless of the design of the their axial bores. 

There have been described and illustrated herein several embodiments of a punctum 
plug system, and plugs and insertion tools used within the system. While particular 
embodiments of the invention have been described, it is not intended that the invention be 
limited thereto, as it is intended that the invention be as broad in scope as the art will allow and 
that the specification be read likewise. Thus, while particular preferred dimensions and angles 
have been disclosed, it will be appreciated that other dimensions and angles to various 
components can be used as well. In addition, while the plug bores and plug mounts of the 
insertion tool have been shown to be circular in cross-section, it is appreciated that other 
sectional shapes can be used. For example, and not by way of limitation, the plug mount and 
bore may be radially non-uniform, such as hexagonal or elliptical in cross-sectional shape, or 
may be entirely asymmetrical, all while preferably still having a tapered tip and end portion. 
Also, while particular materials for forming the plug and tool are disclosed, it is recognized 
that other suitable materials may be used. In addition, while it is desirable to couple the 
insertion tool near the center of mass of the plug, it is not essential to the invention and the 
inserter may be mounted more proximally or distally in the plug. It will therefore be 
appreciated by those skilled in the art that yet other modifications could be made to the 
provided invention without deviating from its spirit and scope as claimed. 
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What is claimed is; 

LA punctum plug for insertion through a punctal opening at the eye, comprising: 

a) a shaft portion having first and second ends; 

b) a head portion coupled to said first end of said shaft portion; and 

c) a body portion coupled to said second end of said shaft portion, said body portion having 

a nose portion, a rim portion, and an upper surface, 

wherein an angle is defined between said nose and rim portions, and 

wherein said shaft portion is provided with a circumferential groove at approximately a 

same level as said upper surface of said body portion and which permits at least a portion of 

said body portion to flex relative to said shaft portion. 

2. A punctum plug according to claim 1, wherein: 

said groove has an upper portion which extends into a conical surface which increases 
the permissible degree of flexion between the body and shaft portions. 

3. A punctum plug according to claim 1, wherein: 

said plug has an axial bore. 

4. A punctum plug according to claim 3, wherein: 

said bore is stepped or tapered. 

5. A punctum plug according to claim 1, wherein: 

said nose portion is truncated. 

6. A punctum plug according to claim 1 , wherein: 

said nose portion is angled at approximately 28° relative to a longitudinal axis through 
said plug, said rim portion is angled at approximately 53° relative to said longitudinal axis 
through said plug. 
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7. A punctum plug according to claim 1, wherein: 

said angle between said nose axid rim portions is approximately 26°. 

8. A punctum plug according to claim 1 5 wherein: 

said groove defines an undercut in said shaft portion which moves a pivot point of said 
rim portion radially inward relative to an outer surface of said shaft portion. 

9. A punctum plug according to claim 1, wherein: 

said circumferential groove does not extend into said body portion. 

10. A punctum plug according to claim 1, wherein: 

said circumferential groove does not extend below said body portion. 

1 1 . A punctum plug for insertion through a punctal opening at the eye, comprising: 

a) a shaft portion having first and second ends; 

b) a head portion coupled to said first end of said shaft portion; and 

c) a body portion coupled to said second end of said shaft portion, said body portion having 
an upper surface, 

said body portion includes a nose portion and a rim portion, and an angle is defixied 
between said nose and rim portions. 

12. A punctum plug according to claim 1 1, wherein: 

said nose portion is truncated. 

13. A punctum plug according to claim 11, wherein: 

said nose portion is angled at approximately 28° relative to a longitudinal axis through 
said plug, said rim portion is angled at approximately 53° relative to said longitudinal a^cis 
through said plug. 

14. A punctum plug according to claim 11, wherein: 

said angle between said nose and rim portions is approximately 26°. 
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15. A punctum plug according to claim 1 1 , wherein: 

said shaft portion is provided with a circumferential groove which moves a pivot point 
of said rim portion radially inward relative to an outer surface of said shaft portion. 

16. A punctum plug for insertion through a punctal opening of a punctum at the eye, 
comprising: 

a) a shaft portion having first and second ends; 

b) a head portion coupled to said first end of said shaft portion; and 

c) a body portion coupled to said second end of said shaft portion, 

said body portion defining an acutely angled nose portion to facilitate insertion of the 
body portion into the punctal opening, and an obtusely angled rim portion which can be 
compressed during insertion but which provides facilitates retention after insertion. 

17. A punctum plug according to claim 16, wherein: 

said nose portion is truncated. 

18. A punctum plug for insertion through a punctal opening at the eye, comprising: 

a) a shaft portion having first and second ends; 

b) a head portion coupled to said first end of said shaft portion; and 

c) a body portion coupled to said second end of said shaft portion, 

said shaft portion including exactly one circumferential groove which allows said body 
and shaft portions to flex relative to each other. 

19. A punctum plug according to claim 18, wherein: 

said circumferential groove includes an upper conical surface. 
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